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FOREWORD 


Executive  Order  12088,  Federal  Compliance  with  Product  Control 
Standards  (Ref  1),  requires  that  the  operation  and  maintenance  of 
federal  facilities  conform  with  all  substantive  federal,  state,  and 
local  regulations  governing  Navy- gene rated  pollution.  Therefore,  the 
user  of  this  technical  note  is  cautioned  to  refer  to  federal,  state,  and 
local  regulations  for  applicable  requirements  concerning  disposal  of 
asbestos-containing  products. 


INTRODUCTION 


Asbestos  is  a  general  term  used  to  describe  several  fibrous  hydrated 
silicate  minerals  known  for  their  high  tensile  strength,  high  flexibility, 
durability,  and  heat  and  chemical  resistance.  Only  six  of  these  asbesti- 
form  silicates  —  chrysotile,  amosite,  crocidolite,  tremolite,  anthophyl- 
lite,  and  actinolite  --  are  of  major  commercial  importance.  In  the  past 
decade,  there  has  been  an  increasing  awareness  of  the  significance  of 
environmental  contamination  as  a  cause  of  disease.  The  physical  charac¬ 
teristics  of  asbestos  fibers  and  the  widespread  and  varied  uses  of 
asbestos-containing  products  have  caused  concern  for  human  exposure  to 
asbestos  fibers  during  their  collection  and  disposal. 

Many  types  of  asbestos  products  have  been  used  in  Navy  construction 
in  a  variety  of  applications,  ranging  from  spray-applied  asbestos  insula¬ 
tion  to  asbestos  cement  sheeting.  This  diversity  has  led  to  confusion 
in  determining  appropriate  practices  for  disposal  of  asbestos-containing 
wastes.  New  Environmental  Protection  Agency  (EPA)  and  Occupational 
Safety  and  Health  Administration  (OSHA)  regulations,  reinforced  by  court 
decisions,  have  placed  new  burdens  on  facility  and  safety  managers  to 
insure  proper  practices  for  disposal  of  these  wastes. 

The  Civil  Engineering  Laboratory  (CEL)  has  been  tasked  by  the  Naval 
Facilities  Engineering  Command  (NAVFAC)  to  provide  guidance  on  appro¬ 
priate  practices  for  handling  and  disposing  of  the  Navy's  asbestos- 
containing  hazardous  wastes.  The  information  assembled  in  this  inves¬ 
tigation  was  developed  through  a  search  of  pertinent  literature  and 
through  contacts  with  EPA.  This  type  of  information  is  essential  to 
facility  and  safety  managers  to  insure  regulation  compliance  and  cost- 
effective  operations.  Also,  it  provides  a  basis  for  decisions  regarding 
the  direction  of  further  development  in  this  area. 

This  technical  note  is  one  of  a  series  of  documents  prepared  by  CEL 
on  asbestos  construction  products  found  at  Naval  Shore  Facilities.  The 
primary  guidance  document  is  the  Management  Procedure  for  Assessment  of 
Friable  Asbestos  Insulating  Material  (Ref  2).  Supplementary  technical 
notes  to  this  guidance  document  will  be  prepared  on  subjects  related  to 
asbestos-containing  products,  such  as  encapsulation  methods,  thermal 
pipe  insulation  maintenance  procedures,  and  applied  insulation  demolition 
techniques . 


DEFENSE  PROPERTY  DISPOSAL  OFFICE 

Asbestos-containing  items  can  normally  be  processed  through  the 
Defense  Property  Disposal  Office  (DPDO)  if  three  criteria  are  met: 

1.  Processing  of  paperwork  for  disposal  of  asbestos-containing 
materials  will  be  handled  by  DPDO.  DPDO  will  not  actually 
store  asbestos-containing  items. 


1 


2.  Items  to  be  disposed  of  after  removal  from  asbestos  abatement 
projects  or  demolition  sites  (such  as  ducts,  lights,  and  steam 
pipes,  etc.)  must  undergo  friable  asbestos  decontamination; 
they  are  then  sprayed  with  a  sealer  or  binder. 

3.  DPDO  processing  must  be  cost  effective.  If  the  processing  is 
not  cost  effective,  landfill  disposal  should  be  used. 

Navy  activities  requiring  further  guidance  should  refer  to  Appendix  A  or 
contact  cognizant  DPDO. 


REGULATIONS  ON  ASBESTOS  EMISSION 

The  national  emission  standard  for  asbestos  is  applicable  to  demoli¬ 
tion  and  renovation  of  buildings  or  structures  that  have  friable  asbestos- 
containing  products.  These  standards  are  based  upon  specific  operations 
and  physical  conditions,  and  are  relegated  to  emissions  to  the  atmosphere. 
The  principal  considerations  are  health  effects. 

EPA  has  determined  that  no  presently  available  techniques  exist  for 
the  sampling  and  analysis  of  asbestos  emissions  in  ambient  air.  This 
determination  is  partly  based  on  technical  difficulties  involved  in 
developing  a  measuring  technique.  Secondly,  there  is  no  apparent  rela¬ 
tionship  between  the  sample  results  and  actual  health  effects.  As  a 
result,  no  direct  comparison  can  be  made  between  the  EPA  standards  for 
asbestos  and  the  recommended  criteria  for  occupational  exposure.  However, 
it  may  be  correct  to  assume  that  the  levels  of  exposure  to  the  general 
public  may  be  lower  than  occupational  standards,  based  on  exposure 
during  an  8-hr  day,  40-hr  work  week. 

The  regulations  apply  to  asbestos-containing  waste  from  manufacturing 
operations  and  the  waste  from  renovation  and  demolition  products.  They 
are  concerned  only  with  waste  materials  that  have  a  potential  for  ready- 
release  of  fibers;  that  is,  friable  items  that  can  be  crumbled,  pulverized, 
or  reduced  to  powder  in  the  hand  with  minimal  mechanical  disturbance. 

Those  EPA  regulations  contained  in  Title  40,  Code  of  Federal 
Regulations,  part  61  (Ref  3)  that  apply  to  asbestos  waste  disposal  are 
summarized  in  the  following: 

General  Provisions 


Section  Number 


Content 


61.02 

61.04 

61.10 

61.11 


Definitions 

Regional  EPA  office  addresses 

Waiver  information 

Other  pertinent  information 
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National  Emission  Standard  for  Asbestos 


Section 


Content 


61.21  Definitions  Terms  relating  to  visible  emissions, 

demolition,  friable  asbestos  products, 
wetting,  and  waste  material  are  defined 
in  this  section. 

Contains  emission  standards  for  manufac¬ 
turing  and  fabricating  operations.  Con¬ 
tains  emission  standards  and  requirements 
for  demolition  and  renovation  requirements, 
including  notification,  wetting,  removal, 
and  applicability.  Specifies  the  appli¬ 
cability  of  standard  to  removal  of 
asbestos  materials  of  more  than  80  m 
(260  ft)  of  covered  pipe,  or  15  sq  m 
(150  sq  ft)  of  friable  asbestos  materials 
used  to  cover  a  structural  member. 

Also,  waste  collection  and  disposal 
requirements  are  described  for  all 
sources.  In  general,  regulations  require 
that  there  be  no  visible  emission  during 
work  and  during  waste  collection  and 
disposal.  Specifically,  the  procedures 
to  prevent  emissions  during  demolition 
and  renovation  are  described  as  the 
following:  adequate  wetting,  proper 
movement  and  handling,  and  exceptions 
to  wetting  requirements. 

Waste  disposal  methods  shall  not  produce 
visible  emissions.  Waste  material  may  be 
placed  in  leak-tight  containers  while  wet, 
processed  into  nonfriable  forms,  and 
disposed  of  in  sites  in  accordance  with 
provisions  of  Section  61.25. 

This  section  contains  regulations  on 
emissions  access  restrictions,  sign  post¬ 
ing,  and  operating  methods  for  asbestos 
waste  disposal  sites.  In  general,  no 
visible  emissions  are  permitted. 


61.25  Waste  disposal 
sites 


61.22  Emission  standard, 
work  practice  re¬ 
quirements 
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CATEGORIES  OF  ASBESTOS-CONTAINING  PRODUCTS 


Asbestos-containing  construction  products  can  generally  be  divided 
into  two  categories: 

Category  I  -  Friable  insulating  products  and  asbestos  woven 
(textile-like)  products 

Category  II  -  Nonfriable  matrix-bonded  composite  products 

Friable  products  are  those  that  can  readily  release  fibers  with 
minimal  mechanical  disturbance.  In  textile-like  products,  raw  asbestos 
fibers  and  fibers  of  numerous  other  materials  (of  organic  or  inorganic 
origin)  are  worked  into  rovings,  yarns,  and  cords  that  can  be  woven, 
braided,  or  knitted.  Binding  agents  usually  are  not  used  in  these 
textile  products.  Additional  information  on  products  in  both  categories 
can  be  obtained  from  CEL  Technical  Note  N-1576  (Ref  4).  Table  1  presents 
information  on  the  Category  I  types  of  products.  Managers  are  cautioned 
to  be  particularly  careful  in  identifying  all  friable  asbestos  sources 
in  advance.  Thermal  pipe  insulation  must  always  be  assumed  to  contain 
asbestos  until  proven  otherwise  by  laboratory  analysis  or  flagged/ 
identified  as  being  asbestos  free. 

Nonfriable  matrix-bonded  composite  products  are  prepared  by  mixing 
fibers  with  various  bonding  agents  (e.g.,  starch,  glue,  waterglass, 
plastics,  cements,  and  asphalt).  The  degree  of  asbestos  fiber  immobili¬ 
zation  covers  a  wide  range.  The  immobilization  also  varies  according  to 
the  use  and  environmental  conditions  to  which  the  product  is  subjected. 
Table  2  presents  information  on  the  Category  II  types  of  products. 


ASBESTOS  WASTE  HANDLING  AND  DISPOSAL 

Fiber  control  containment  and  worker  protection  are  necessary  in 
asbestos  waste  handling  and  disposal  because  the  environment  will  be 
contaminated  regardless  of  the  work  method  used.  A  potential  exists  not 
only  for  worker  exposure,  but  also  for  contamination  of  the  structure, 
the  community,  and  the  worker's  home.  Hence,  asbestos-containing  wastes 
must  be  treated  with  the  same  respect  accorded  asbestos  products. 
Therefore,  once  the  source  of  asbestos-containing  waste  h's  been  identi¬ 
fied,  that  waste  should  be  separated  when  feasible  into  the  two  categories 
mentioned  above;  care  must  be  taken  to  prevent  exposure  of  the  workers 
during  the  separation.  Further  guidance  on  occupational  exposure  during 
waste  handling  and  disposal  is  offered  by  Industrial  Hygiene  Services, 
listed  in  Appendix  B.  Also,  according  to  EPA  regulations,  there  shall 
be  no  visible  emissions  to  the  outside  air  during  the  collecting,  con¬ 
tainerizing,  transporting,  or  depositing  of  any  asbestos-containing 
waste  material. 

Category  I  Products 

Waste  Handling.  Handling  and  disposal  of  Category  I  asbestos  waste 
require  special  procedures  (refer  to  Ref  3  and  5).  There  are  three 
accepted  methods  for  handling  applied  friable  insulation:  (1)  placing 
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the  wet  bulk  waste  into  a  transport  vehicle,  (2)  placing  the  wet  waste 
into  sealable  leak-tight  containers,  or  (3)  processing  the  waste  into  a 
nonfriable  form.  Sealable  leak-tight  containers  usually  are  more  effi¬ 
cient  and  economical  for  handling  this  type  of  waste. 

Preformed  thermal  insulating  products  should  be  handled  in  a  wet 
state.  They  are  generally  handled  by  either  of  two  methods:  (1)  plastic 
bags  or  sealant  covering  damaged  or  open  ends,  or  (2)  plastic  sheets 
which  containerize  section  lengths.  Textiles  are  generally  used  as 
lagging  for  thermal  insulating  products  and  are  disposed  of  intact  with 
the  insulation. 

Friable  asbestos-containing  waste  is  handled  wet  because  water 
lowers  both  the  friability  and  the  aerodynamic  properties  of  released 
fibers,  thus  reducing  airborne  asbestos  levels.  Because  of  the  addi¬ 
tional  weight,  released  wet  fibers  settle  rapidly.  Penetration  of  water 
into  a  fiber  matrix  is  significantly  increased  with  a  wetting  agent  or 
surfactant  that  reduces  the  surface  tension  of  water  droplets.  Water 
treated  with  a  wetting  agent  is  commonly  used  by  fire  departments, 
industry,  and  agriculture.  This  wetting  technique  reduces  the  amount  of 
water  needed  for  saturation,  increases  cohesiveness  of  the  fiber  matrix, 
and  increases  the  probability  of  individual  fiber  wetting.  A  friable 
asbestos-containing  product  must  be  repeatedly  wetted  with  a  fine  low- 
pressure  spray  to  sufficiently  saturate  the  material.  The  treated  water 
can  be  applied  with  a  hand  pump  garden  sprayer.  Airless  spraying  tech¬ 
niques  and  large  pump  systems  have  also  been  employed;  however,  the 
treated  water  may  bypass  certain  types  of  seals  with  these  two  types  of 
equipment. 

Some  manufacturers  and  distributors  of  commercially  available 
wetting  agents*  are  listed  as  follows: 


Aquatrols  Corp.  of  America 
1400  Suckle  Highway 
Pennsauken,  NJ  08110 

Occidental  Chemical  Co. 
Institutional  Division 
Box  198 

Lathrop,  CA  95330 

Target  Chemical  Co. 

1280  N.  10th  St. 

San  Jose,  CA  95112 

Vineland  Chemical  Co. 

Box  745 

Vineland,  NJ  08360 


Leffingwell  Chemical  Co. 

Box  188 

Brea,  CA  92921 

Rohm  and  Haas  Co. 

Ag.  Chemical  Dept. 
Independence  Mall 
W.  Philadelphia,  PA  19105 

Thompson-Hayward  Chemical  Co. 
Box  2383 

Kansas  City,  KS  66110 


NOTE 

Wetting  would  be  used  until  the  temperature, 
or  wind  chill  factor,  made  it  impossible. 


*This  information  should  not  be  construed  as  a  product  endorsement 
by  the  Navy. 
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Bulk  waste  friable  insulation  can  be  transported  for  disposal  in  a 
specially  constructed  vehicle  which  containerizes  and  maintains  the 
waste  in  a  slurry.  Some  of  these  vehicles  have  a  mounted  vacuum  system 
and  are  capable  of  transporting  the  insulation  waste  directly  from  the 
demolition  site  to  the  disposal  site.  With  this  method,  decontamination 
of  the  transport  vehicle  must  be  considered. 

Another  suggested  method  is  to  pack  the  moist  bulk  asbestos  friable 
insulation  products  in  fiber  or  metal  drums  lined  with  sealable  6-mil  or 
thicker  plastic  bags.  The  drums  should  be  sealed  with  a  lid  and  retaining 
ring.  If  the  bulk  asbestos  waste  will  not  fit  into  drums,  the  material 
should  be  put  in  6-mil  or  thicker  plastic  bags  and  loaded  into  a  skip 
for  transport  to  an  EPA-approved  disposal  site.  The  outside  of  each 
drum  and  the  skip  must  be  decontaminated  before  transport.  The  drums 
and  skip  must  be  marked  with  approved  OSHA  labels  printed  with  waterproof 
ink.  The  signs  should  contain  the  following  warning: 

CAUTION 
DO  NOT  OPEN 

CONTAINS  ASBESTOS  FIBERS 
AVOID  CREATING  DUST 
BREATHING  ASBESTOS  DUST  MAY  CAUSE 
SERIOUS  BODILY  HARM 

The  dump  trucks  and  skips  hauling  the  asbestos  waste  drums  should  be 
covered  to  prevent  loss  or  damage  to  drums  en  route  to  the  disposal 
site . 

The  sealed  plastic  bags  can  be  dumped  from  the  drums  into  the 
burial  site  unless  the  bags  have  been  broken  or  damaged.  Damaged  bags 
should  be  left  in  the  drum,  and  the  entire  sealed,  contaminated  drum 
buried.  Uncontaminated  drums  can  be  recycled.  Workers  unloading  sealed 
drums  should  wear  respirators  and  appropriate  personal  protective  equip¬ 
ment  when  handling  the  material  at  the  disposal  site. 

Waste  Disposal.  Category  I  asbestos-containing  waste,  properly 
contained  for  transportation,  should  be  disposed  of  in  a  sanitary  land¬ 
fill  which  is  state-  or  local-approved  for  disposal  of  asbestos.  Special 
high-cost  hazardous  waste  material  disposal  services  are  unnecessary  if 
the  sanitary  landfill  disposal  area,  generally  Class  1  landfill,  is 
state-approved  and  if  procedures  are  performed  in  accordance  with  guide¬ 
lines  established  in  Title  40,  Code  of  Federal  Regulations,  part  61. 

The  waste  disposal  site  should  have  warning  signs  along  the  perimeter  of 
those  fenced  sections  where  asbestos-containing  waste  is  deposited.  The 
asbestos  waste  should  be  covered  with  a  minimum  of  6  in.  of  nonasbestos- 
containing  material  at  the  end  of  each  operating  day.  Problems  can 
occur  when  an  asbestos  slurry  is  dumped  or  pumped  into  a  landfill.  If 
dust  is  created,  it  is  necessary  to  consider  it  as  containing  asbestos 
fibers.  Therefore,  appropriate  dust  suppression  methods  should  be  used 
at  the  landfill. 

For  guidance  concerning  specific  environmental  questions,  or  for 
applicable  local  regulations,  consult  the  Navy  Environmental  Support 
Office's  Hazardous  Waste  Disposal  Guide  (Ref  6). 
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Category  II  Products 

Waste  Handling.  Category  II  asbestos  waste  material  is  not  normally 
handled  in  a  wet  condition  unless  the  material  has  been  mechanically 
disturbed  enough  to  cause  release  of  fibers.  These  fibers  can  be  released 
into  the  environment  as  a  result  of  cutting,  grinding,  or  abrading. 

Waste  Disposal.  All  Category  II  products  can  be  disposed  of  in  a 
sanitary  landfill,  provided  that  dust  from  these  products  is  not  visible. 


DEMOLITION  OF  ASBESTOS-CONTAINING  FACILITIES 

Facilities  constructed  with  Category  II  asbestos-containing  products 
can  be  demolished  without  removing  these  products  as  long  as  the  material 
is  not  cut,  ground,  or  abraded.  Any  facility  scheduled  for  demolition 
(torching,  wrecking)  that  was  constructed  with  any  product  from  Category  I 
must  have  that  product  removed  and  properly  disposed  of  prior  to  demoli¬ 
tion  of  the  facility. 


RECOMMENDATIONS 

Further  investigation  into  asbestos-containing  products  is  required 
to  clarify  the  extent  of  fiber  release,  conditions  under  which  it  occurs, 
and  procedures  for  controlling  its  release.  Methods  for  controlling 
fiber  release  are  available  today  for  new  construction  and  remodeling 
projects.  However,  controlling  fiber  release  during  demolition  of 
facilities  is  a  problem  which  can  be  alleviated  with  continued  research. 

With  the  vast  diversity  of  existing  asbestos  building  products  and 
the  difficulties  of  assessment  in  the  field,  a  device  for  rapid  detection 
and  assessment  should  be  developed  as  stricter  regulations  are  implemented 
by  the  Department  of  Labor  Occupational  Safety  and  Health  Administration. 

A  standardized  asbestos-containing  product  or  asbestos-free  product 
coding  system  should  be  considered  for  shore  activities  as  well  as  a 
flagging  system  for  Public  Works  Department  maintenance  files. 


REFERENCES 

1.  Executive  Order  12088:  Federal  compliance  with  product  control 
standards,  Oct  1978. 

2.  Civil  Engineering  Laboratory.  Management  procedure  for  assessment 
of  friable  asbestos  insulating  material,  by  D.  Coin  and  E.  E.  Lory. 

Port  Hueneme,  Calif.  (in  preparation) 

3.  Environmental  Protection  Agency.  40  CFR  61:  National  emission 
standards  for  hazardous  air  pollutants:  Asbestos,  Federal  Register,  Apr 
1973  and  Jun  1978. 

4.  Civil  Engineering  Laboratory.  Technical  Note  N-1576:  Characteriza¬ 
tion  of  asbestos  construction  products  at  Naval  Shore  Facilities,  by  E. 
E.  Lory.  Port  Hueneme,  Calif.,  May  1980. 
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5.  Chief  of  Naval  Operations.  OPNAVINST  6260. 1A:  Control  of  asbestos 
exposure  to  Naval  personnel  and  environs.  Washington,  D.C.,  8  Aug  1978. 


6.  Navy  Environmental  Support  Office.  NESO  20.2-011:  Hazardous  waste 
disposal  guide,  Directory  of  contacts  for  disposal  assistance.  Port 
Hueneme,  Calif.,  Dec  1976. 


Table  1. 


Description  of  Category  I  Asbestos  Materials  and  Products 


a 


Typical  Use 

Generic  Name 

Asbestos 

(%) 

Binder/Sizing 

Applied 

spray-applied 

5-95 

sodium  silicate. 

Friable 

insulation 

Portland  cement, 

Insulating 

organic  material 

Products 

Preformed 

batts,  blocks  and 

Thermal 

pipe  coverings 

Insulating 

85%  magnesia 

15 

magnesium  carbonate 

Products 

calcium  silicate 

6-8 

calcium  silicate 

Textiles 

cloth 

blue  stripe 

>80 

cotton 

red  stripe 

>90 

cotton 

green  stripe 

>95  b 

cotton 

sheet 

95*50° 

cotton/wool 

cord/rope/yarn 

80-100 

cotton/ wool 

tubing 

80-85 

cotton/ wool 

tape/strip 

90 

cotton/wool 

curtains  (theatre) 

60-65 

cotton 

blankets 

100 

none 

felts 

90-95 

cotton/wool 

0 

Current  NAVFAC  policy  on  asbestos-containing  products  is  to 
substitute  durable  and  economical  asbestos-free  material  that  meets 
the  physical  and  technical  qualities  of  the  asbestos-containing 
products  whenever  feasible.  The  use  of  substitutes  for  asbestos- 
containing  products  will  be  judged  case-by-case,  based  on  certifica¬ 
tion  or  other  acceptable  procedures.  Testing  to  determine  asbestos- 
free  substitute  materials  will  be  the  responsibility  of  industry. 

^Arrow  indicates  a  reduction  of  asbestos  content  from  the  original 
to  present  formulations. 


Table  2.  Description  of  Category  II  Nonfriable, 
Matrix-Bonded,  Composite  Products 


Typical  Use 

Generic  Name 

Asbestos 

(X) 

Binder/Sizing 

Cementitious 

extrusions 

8 

Portland  cement 

Products 

panels 

corrugated 

20-45 

Portland  cement 

flat 

40-50 

Portland  cement 

flexible 

30-50 

Portland  cement 

flexible,  perforated 

30-50 

Portland  cement 

laminated 

(outer  surface) 

35-50 

Portland  cement 

roof  tiles 

30+20 

Portland  cement 

clapboard  and  shingles 
clapboard 

12-25 

Portland  cement 

siding  shingles 

12-14 

Portland  cement 

roofing  shingles 

32+20“ 

Portland  cement 

pipe 

20+15 

Portland  cement 

Paper 

Products 

corrugated 

high  temperature 

>9°  b 

sodium  silicate 

moderate  temperature 

>70+35 

starch 

indented 

>98 

cotton  &  organic 

millboard 

80-85 

binder 

starch,  lime,  clay 

Roofing 

smooth  surface 

10-15 

asphalt 

Felts 

mineral  surface 

10-15 

asphalt 

shingles 

1 

asphalt 

pipeline 

10 

asphalt 

Asbestos- 

caulking  putties 

30 

linseed  oil 

Containing 

adhesive  (cold  applied) 

5-25 

asphalt 

Compounds 

joint  compound 

1-5 

asphalt 

roofing  asphalt 

<5 

asphalt 

mastics 

5-25 

asphalt 

asphalt  tile  cement 

13-25 

asphalt 

roof  putty 

10-25 

asphalt 

plaster/stucco 

2-10 

Portland  cement 

speckles 

3-5 

starch,  casein, 

sealants  fire/water 

50-55 

synthetic  resins 
castor  oil  or 

cement  insulation 

20-100 

polyisobutylene 

clay 

cement  finishing 

55 

clay 

cement  magnesia 

15 

magnesium  carbonate 

(continued) 
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Table  2.  Continued 


Typical  Use 

Generic  Name 

Asbestos 

(l) 

Binder/Sizing 

Asbestos 

50 

Portland  cement 

Ebony 

Products 

Flooring 

vinyl/asbestos  tile 

21 

poly(vinylchloride) 

Tile  and 

asphalt/asbestos  tile 

26-33 

asphalt 

Sheet  Goods 

sheet  goods/resilient  sheet 

30 

dry  oils 

Wallcovering 

vinyl  wallpaper 

6-8 

Paints  and 

roof  coating 

4-7 

asphalt 

Coatings 

air  tight 

15 

asphalt 

£ 

Current  NAVFAC  policy  on  asbestos-containing  products  is  to 
substitute  durable  and  economical  asbestos-free  material  that  meets 
the  physical  and  technical  qualities  of  the  asbestos-containing 
products  whenever  feasible.  The  use  of  substitutes  for  asbestos- 
containing  products  will  be  judged  case-by-case ,  based  on  certifica¬ 
tion  or  other  acceptable  procedures.  Testing  to  determine  asbestos- 
free  substitute  materials  will  be  the  responsibility  of  industry. 

Arrow  indicates  a  reduction  of  asbestos  content  from  the  original 
to  present  formulations. 


11 


Appendix  A 


TECHNICAL  ASSISTANCE  DIRECTORY 


Field  Problem  Inquiry 

1.  General .  Navy  Environmental  Support  Office  (NESO)  Code  25  personnel 
are  available  to  provide  consultation  on  disposal  of  asbestos-containing 
products . 


Navy  Environmental  Support  Office,  Code  25 
Naval  Construction  Battalion  Center 
Port  Huenesw,  CA  93043 
Mr.  William  J.  Powers 

Autovon:  360-4821  or  Commercial:  (805)  982-4821 

2.  General .  Civil  Engineering  Laboratory  (CEL)  Code  L52  personnel  are 
available  to  provide  consultation  on  asbestos-containing  products. 

Civil  Engineering  Laboratory,  Code  L52 
Naval  Construction  Battalion  Center 
Port  Hueneme,  CA  93043 
Mr.  Ernest  E.  Lory 

Autovon:  360-5555  or  Commercial:  (805)  982-5555 


HTHMIP  M IM  ■  AM -MOT  I1US 


Appendix  B 

INDUSTRIAL  HYGIENE  SERVICES 


1.  General.  Industrial  hygiene  personnel  at  BUMED  activities  are 
available  to  provide  consultation  on  occupational  health  natters  and 
specific  assistance  in  Monitoring  personnel  exposure  levels  to  asbestos 
to  recommend  personal  protective  gear  required  to  control  personnel 
exposures  to  asbestos. 

2.  Activities  Located  in  MonBUHED  Co— ends.  Request  industrial  hygiene 
services  froai  the  regional  aedical  center  which  will  provide,  or  arrange 
for,  the  required  services.  Industrial  hygiene  services  are  available 
in  the  following  centers: 


Autovon 

Coanarcial 

Bethesda,  HD 

295-1202 

(301)  295-1202 

Breawrton,  VA 

439-2729 

(206)  478-2729 

Caap  Pendleton,  CA 

993-3509 

(714)  725-3509 

Charleston,  SC 

794-6100 

(803)  743-6100 

Corpus  Christ! ,  TX 

861-3465 

(512)  939-3465 

Jacksonville,  FL 

942-2841 

(904)  772-2841 

Caap  LeJeune,  NC 

484-2707 

(919)  451-2707 

Long  Beach,  CA 

360-7275 

(213)  547-8236 

New  London,  CT 

241-4613 

(203)  449-4613 

Oakland,  CA 

253-2458 

(707)  646-2458 

Pearl  Harbor,  HI 

430-0111 

x4242 

(808)  474-4242 

Pensacola,  FL 

922-3639 

(904)  452-3639 

Philadelphia,  PA 

443-3734 

(215)  755-3734 

Portsaouth,  NH 

684-2398 

(270)  439-1000 

x398 

Portaaouth,  VA 

961-3280 

(804)  393-3280 

San  Diego,  CA 

957-3509 

(714)  225-3506 

3.  All  Other  Shore  Activities. 

Request  industrial  hygiene  assistance 

froa  the  nearest  NAVENPVNTHEDU 
Naval  Base,  Bldg  353,  Norfolk, 

or  the  Navy  Environ 
VA  23511,  Autovon: 

aental  Health  Center, 
690-4657  or  Coaaercial 

(804)  444-4657. 

IS 


DISTRIBUTION  LIST 


AAP  NAVORDSTA  IND  HD  DET  PW  ENGRNG  D1V.  McAlesler.  OK 

AFB  (AFIT/LD).  Wright- Patterson  OH;  AF  Tech  Office  (Mgt  &  Ops).  Tyndall.  FL;  AFCEC  XR.Tyndall  FL; 
CESCH.  Wright-Patterson;  HO  Tactical  Air  Cmd  (R  E  Fisher).  Langley  AFB  VA,  HQAFESC/DF.MM. 
Tyndall  AFB,  FL;  MAC'DET  (Col,  P.  Thompson)  Scott,  IL;  SAMSO/MNND,  Norton  AFB  CA;  Stinfo 
Library.  Offutt  NE 

ARMY  ARRADCOM,  Dover,  NJ;  BMDSC-RE  (H.  McClellan)  Huntsville  AL;  DAEN-CWE-M  (LT  C  D 
Binning).  Washington  DC;  DAEN-FEU-E  (J.  Ronan),  Washirgton  DC;  DAEN-MPE-D  Washington  DC; 
DAEN-MPU,  Washington  DC;  ERADCOM  Tech  Supp  Dir.  (DELSD-L)  Ft.  Monmouth.  NJ; 
HQ-DAEN-MPO-B  (Mr  Price);  Tech.  Ref.  Div.,  Fort  Huachuca,  AZ 
ARMY  -  CERL  Library.  Champaign  IL 

ARMY  COASTAL  ENGR  RSCH  CEN  Fort  Belvoir  VA;  R.  Jachowski.  Fort  Belvoir  VA 
ARMY  COE  Philadelphia  Dist  (LIBRARY)  Philadelphia.  PA 

ARMY  CORPS  OF  ENGINEERS  MRD-Eng  Div..  Omaha  NE;  Seattle  Dist  Library.  Seattle  WA 
ARMY  CRREl.  Constr  Engr  Res  Branch.  (Aamot) 

ARMY  CRREL  R  A.  Eaton 

ARMY  ENG  DIV  HNDED-CS,  Huntsville  AL;  HNDED-SR,  Huntsville.  AL 
ARMY  ENG  WATERWAYS  EXP  STA  Library.  Vicksburg  MS 
ARMY  ENGR  DIST.  Library.  Portland  OR 

ARMY  ENVIRON.  HYGIENE  AGCY  Water  Oual  Div  (Doner).  Aberdeen  Prov  Ground,  MD 
ARMY  MATERIALS  &  MECHANICS  RESEARCH  CENTER  Dr  Lenoe.  Watertown  MA 
ASST  SECRETARY  OF  THE  NAVY  Spec  Assisi  Energy  (Leonard).  Washington.  DC 
BUREAU  OF  COMMERCIAL  FISHERIES  Woods  Hole  MA  (Biological  Lab  Lib  ) 

BUREAU  OF  RECLAMATION  Code  I.  i2  <C  Selander)  Denver  CO 
CINCLANT  Civil  Engr  Supp  Plans.  Ofr  Norfolk.  VA 
CINCPAC  Fac  Engmg  Div  (J44)  Makalapa.  HI 
CNAVRES  Code  13  (Dir  Facilities)  New  Orleans.  LA 
CNM  Code  MAT-08T3.  Washington.  DC 

CNO  Code  NOP-%4,  Washington  DC;  OP9H7J  (J.  Boosman).  Pentagon 

COMCBPAC  Operations  Off,  Makalapa  HI 

COMFLEACT,  OKINAWA  PWO.  Kadena.  Okinawa 

COMOCEANSYSPAC  SCE.  Pearl  Harbor  HI 

DOE  Dr.  Cohen;  Liffrck.  Richmond.  WA 

DT1C  Defense  Technical  Info  Ctri Alexandria.  VA 

DTNSRDC  Code  172  (M  Krcnzke).  Bethcsda  MD 

DTNSRDC  Code  2R4  (A.  Rufolo).  Annapolis  MD 

DTNSRDC  Code  4111  (R.  Giench).  Bcthesda  MD 

DTNSRDC  Code  4121  (R.  Rivers).  Annapolis.  MD 

DTNSRDC  Code  42.  Bethesda  MD 

FLTCOMBATTRACENLANT  PWO.  Virginia  Bch  VA 

FMFLANT  CEC  Offr.  Norfolk  VA 

GSA  Fed.  Sup.  Serv.  (FMBP).  Washington  DC 

KWAJALEIN  MISRAN  BMDSC-RKL-C 

LIBRARY  OF  CONGRESS  Washington.  DC  (Sciences  &  Tech  Div) 

MARINE  CORPS  BASE  Camp  Pendleton  CA  92053,  Code  43-2N).  Camp  Lejeunc  NC.  M  <&  R  Division.  C  amp 
Lejeunc  NC,  PWO  Camp  Lejeunc  NC.  PWO.  Camp  S.  D  Butler.  Kawasaki  Japan 
MARINE  CORPS  HQS  Code  LFF-2.  Washington  DC 

MCAS  Facil.  Engr.  Div.  Cherry  Point  NC;  CO.  Kaneohe  Bay  HI;  Code  PWE.  Kaneohe  Bay  HI.  Code  S4, 
Quanttco  VA;  PWD.  Dir  Main!  Control  Div.,  Iwakum  Japan.  PWO  Kaneohe  Bay  HI.  PWO.  Yuma  AZ 
MCDEC  PAS  Div  Quantico  VA 
MCRD  PWO,  San  Diego  Ca 
NAD  Engr.  Dir.  Hawthorne,  NV 

NAF  PWD  •  Engr  Div.  Atsugi.  Japan;  PWO  Sigonclla  Sicily;  PWO.  Atsugi  Japan 
NALF  OINC,  San  Diego.  CA 

NARF  Code  640.  Pensacola  FL;  Equipment  Engineering  Division  (Code  MOW).  Pensacola.  FL 
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NAS  CO,  Guantanamo  Bay  Cuba;  Code  114.  Alameda  CA.  Code  183  (Fac  Plan  BR  MGR),  Code  IX 71  HI. 
Brunswick  MF;  Code  6234  (G.  Trask),  Point  Mugu  CA;  Code  70,  Atlanta.  Marietta  GA,  Dir  Maint 
Control  Div  .  Key  West  FI,;  Dir.  lltil  Die  ,  Bermuda.  L'NS  Buchhol/.  Pensacola.  FI.:  I  akehursl.  NJ;  l.cad 
Chief.  Petty  Offr.  PW  Self  Help  Do .  Becville  TX.  OIC.  CBU  417.  Oak  Hatbor  WA:  PW  (J  Maguire). 
Corpus  Christi  TX;  PWD  Maint  Corn.  Dir  .  Fallon  NV:  PWD  Maint  Div  ,  New  Orleans.  Belle  Chasse  LA. 
PWD.  Maintenance  Control  Dir  .  Bermuda;  PWD.  Willow  Grove  PA,  PWO  Belle  Chasse.  LA;  PWO  Chase 
Field  Becville .  IX;  PWO  Key  West  FI  :  PWO.  Dallas  TX;  PWO.  Glenview  IL:  PWO  Kingsville  TX;  PWO. 
Millington  TN:  PWO.  Miramar.  San  Diego  CA;  PWO,.  Moffett  Field  CA:  ROICC  Key  West  FL;  SCE  l.ant 
Fleet  Norfolk.  VA;  SCE  Norfolk.  VA;  SCE.  Barbers  Point  HI;  Security  Offr.  Alameda  CA 
NATL  BUREAU  OF  STANDARDS  B-348  BR  (Dr  Campbell).  Washington  DC 
NATL  RESEARCH  COUNCIL  Naval  Studies  Board.  Washington  DC 
NATNAVMEDCEN  PWO  Bethesda.  MD 
NAVACT  PWO.  London  UK 
NAVACTDET  PWO.  Holy  Lock  UK 
NAVAEROSPREGMEDCEN  SCE.  Pensacola  FL 
NAVAVION1CFAC  PWD  Deputy  Dir  D770I.  Indianapolis.  IN 

N A VCOASTSYSTCTR  Code  423  (D  Good).  Panama  City  FL:  Code  713  (J  Ouirk)  Panama  City.  FL.  Code 
715  (J.  Mittleman)  Panama  City.  FL.  Libiary  Panama  City.  FL 
NAVCOMMAREAMSTRSTA  Code  W-602.  Honolulu,  Wahiawa  HI;  PWO.  Norfolk  VA.  PWO.  Wahiawa  HI: 
SCE  Unit  I  Naples  Italy 

NAVCOMMSTA  Code  401  Nea  Makri,  Greece;  PWO.  Exmouth.  Australia:  PWO.  Fort  Amador  Canal  Arne 
NAVEDTRAPRODEVCEN  Tech  Library 
NAVEDUTRACEN  Engr  Dept  (Code  42)  Newport,  RI 
N A VENV1 RHLTHCEN  CO.  Norfolk.  VA 
NAVEODFAC  Code  605.  Indian  Head  MD 

NAVFAC  PWO.  Cape  Hatteras.  Buxton  NC:  PWO,  Centerville  Bch.  Ferndale  CA:  PWO.  Guam 
NAVFAC  PWO.  Lewes  DE 

NAVFACENGCOM  Code  043  Alexandria.  VA;  Code  044  Alexandria.  VA.  Code  0451  Alexandria.  VA:  Code 
0453  (D.  Potter)  Alexandria.  VA;  Code  0454B  Alexandria.  Va;  Code  046;  Code  0461D  (V  M  Spaulding) 
Alexandria.  VA;  Code  04B3  Alexandria.  VA;  Code  (MBS  Alexandria.  VA:  Code  09MS4.  Technical  Library. 
Alexandria.  VA;  Code  100  Alexandria.  VA;  Code  1002B  (J.  Leimanis)  Alexandria.  VA.  Code  1113  (M 
Carr)  Alexandria.  VA;  Code  1113  (T  Stevens)  Alexandria.  VA;  Code  1113  Alexandria.  VA:  Morrison  Yap. 
Caroline  Is. 

NAVFACENGCOM  ■  CHES  DIV  Code  101  Wash,  DC.  Code  402  (D  Schecsele)  Washington.  DC;  Code  403 
<H  DeVoe)  Wash.  DC;  Code  405  Wash.  DC;  Contracts.  ROICC.  Annapolis  MD:  FPO-I  (Spencer)  Wash. 
DC 

NAVFACENGCOM  LANT  DIV  Code  10A.  Norfolk  VA:  Eur  BR  Deputy  Dir.  Naples  Italy;  European 
Branch.  New  York:  RDT&ELO  ,02.  Norfolk  VA 

NAVFACENGCOM  -  NORTH  DIV  CO;  Code  OOP  (LCDR  A  J  Stewart)  Code  I02K.  ROTA  FLO. 

Philadelphia  PA;  Code  III  (Castranovo)  Philadelphia.  PA;  Code  114  (A.  Rhoads);  Design  Div  (R 
Masino).  Philadelphia  PA.  ROICC.  Contracts.  Crane  IN 
NAVFACENGCOM  PAC  DIV  (Kyi)  Code  101 .  Pearl  Harbor.  HI;  Code  2011  Pearl  Harbor.  HI.  Code  402. 

RDT&F.  Pearl  Harbor  HI;  Commander,  Pearl  Harbor.  HI 
NAVFACENGCOM  SOUTH  DIV  (ode  60.  RDT&ELO.  Charleston  SC.  ROICC  (I  (DR  R  Moeller). 
Contracts,  Corpus  Christi  TX 

NAVFACENGCOM  WEST  DIV  102;  112  AROICC.  Contracts.  Twenty  nine  Palms  CA.  (ode  04B  San 
Bruno.  CA.  O9P/20  San  Bruno.  CA;  RDTdtEI.O  Code  2011  San  Bruno,  CA 
NAVFACENGCOM  CONTRACT  AROICC.  Point  Mugu  CA  AROICC.  Ou.mlico  VA.  Code  05.  TRIDENT. 
Bremerton  WA;  Dir.  Eng  Dis  ,  F.xmouth.  Australia:  Fng  Div  dir.  Southwest  Pat.  Manila.  PL  OICC. 
Southwest  Pae.  Manila.  PL  OICC  ROICC.  Balboa  (  anal  Zone.  ROICC  AF  Guam.  ROICC  LANT  DIV 
Norfolk  VA;  ROICC.  Diego  Garcia  Island:  ROICC.  Keflavik.  Iceland  ROICC.  Pacific.  San  Bruno  (  A 
NAVMAG  SCF..  Guam 
NAVMIRO  OIC.  Philadelphia  PA 

NAVNUPWRU  MUSE  DET  (  ode  NPU-.30  Port  Hucneme.  CA 

NAVOCEANO  Code  1600  Bay  St.  Louis,  MS.  Code  3432  (J  DcPalma).  Bav  St  Louis  MS 
NAVOCEANSYSC'EN  Code  41,  San  Diego,  C'A;  Code  5221  (R  Jones)  San  Diego  (  a.  (  ode  6700.  San  Diego. 
CA 

NAVORDSTA  PWO.  Louisville  KY 
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NAVPETOFF  (otic  30.  Alexandria  VA 

NAVPHIBASE  CO,  ACB  2  Norfolk.  VA;  Code  S3T.  Norfolk  VA;  Harbor  Clearance  Unit  Two.  Little  (  reek, 
VA 

NAVRADRLCFAC  PWO.  Kami  Seva  Japan 

NAVREGMEDCEN  Code  3041.  Memphis.  Millington  TN.  PWO  Newport  Rl;  PWO  Portsmouth.  VA;  SCE  (D 
Kave).  SCE  San  Diego.  CA.  SCE.  Camp  Pendleton  CA.  SCE.  Guam;  SCE.  Oakland  CA 
NAVSCOLCECOFF  C35  Port  Hueneme.  CA;  CO.  Code  C44A  Port  Hueneme.  CA 
NAVSEASYSCOM  Code  OCX  (LI  R  MacDougal).  Washington  DC;  Code  SEA  OCX'  Washington.  DC 
NAVSEC  Code  MI34  (Library),  Washington  DC 

NAVSECGRUACr  Factl  Off  .  Galela  Is  (  anal  Zone;  PWO.  Adak  AK;  PWO.  Edzell  Scotland;  PWO.  Puerto 
Rico;  PWO.  Torn  Sta.  Okinawa 
NAVSHIPREPFAC  SCE  Subic  Bay 

NAVSHIPYD.  Code  2(12  4.  Long  Beach  CA.  Code  202  5  (Library)  Puget  Sound.  Bremerton  WA;  Code  380. 

( Woodroff)  Norfolk.  Portsmouth.  VA;  Code  400.  Puget  Sound;  ('ode  404  (LT  J.  Riccio).  Norfolk. 

Portsmouth  VA;  Code  410.  Mare  Is..  Vallejo  CA;  Code  440  Portsmouth  NH;  Code  440.  Norfolk;  Code  440. 
Puget  Sound.  Bremerton  WA.  Code  450.  Charleston  SC;  I  D  Vivian;  Library,  Portsmouth  NH.  PWD 
(Code  400).  Philadelphia  PA.  PWO.  Marc  Is..  PWO.  Puget  Sound.  SCE.  Pearl  Harbor  HI;  Tech  Library. 
Vallejo.  CA 

NAVSTA  AROICC.  Brooklyn  NY.  CO  Naval  Station.  Mayport  FL.  CO  Roosevelt  Roads  P  R.  Puerto  Rico; 

CO.  Brooklyn  NY.  Code  4.  12  Marine  Corps  Dist.  Treasure  Is  .  San  Francisco  CA.  Engr  Dir  .  Rota  Spain; 
Long  Beach.  CA;  Maim  Corn  Div  .  Guantanamo  Bay  Cuba;  Maint  Div  DirC'ode  531.  Rodman  Canal 
Zone.  PWD  (LUG  PM  Motolemch).  Puerto  Rico  PWO  Midway  Island.  PWO.  Guantanamo  Bay  Cuba; 
PWO.  Keflavik  Iceland;  PWO.  Mayport  FL.  ROICC  Rota  Spain;  ROICC.  Rota  Spain;  SCE.  Guam;  SCE. 

San  Diego  CA.  SCE.  Subic  Bay.  R  P  .  Utilities  Engr  Off  (A  S  Ritchie).  Rota  Spam 
NAVSUBASE  Bangor.  Bremerton.  WA 

NAVSUPPACT  CO.  Seattle  WA;  Code  413.  Seattle  WA;  l.l'JG  McGarrah.  SEC.  Vallejo.  CA;  Plan  Engr  Div  . 
Naples  Italy 

NAVSUREWPNCEN  PWO.  White  Oak.  Silver  Spring.  MD 
NAVTFCHTRACEN  SC  E.  Pensacola  FL 

NAVWPNCEN  Code  2b3b  (W  Bonn  r).  C  hina  Lake  CA;  PWO  (Code  2b).  China  Lake  CA;  ROIC  C  ICode 
7(12).  China  Lake  CA 

NAVWPNSTA  (Clebak)  Colts  Neck.  NJ;  Code  (N2.  Colts  Neck  NJ;  Maint  Control  Dir  .  Yorktown  VA 
NAVWPNSTA  PW  Office  (Code  (NCI)  Yorktown.  VA 
NAVWPNSUPPCEN  Code  IN  Crane  IN 
NCBU  405  OIC.  San  Diego.  CA 

NCBC  Code  10  Davisville.  Rl.  Code  155.  Port  Hueneme  CA;  Code  15b.  Port  Hueneme.  CA.  Code  4110. 

Gulfport  MS.  PW  F.ngrg.  Gulfport  MS.  PWO  (Code  80)  Port  Hueneme.  CA 
NCBU  411  OIC  .  Norfolk  VA 
NCR  20.  Commander 
NCSO  BAHRAIN  Security  Offr.  Bahrain 

NMCB  5.  Operations  Dept  .  74.  CO;  Forty,  CO;  THREE.  Operations  Oft 
NOAA  Library  Rockville.  MD 

NORDA  Code  440  (Ocean  Rsch  Off)  Bay  St  Louis  MS 

NRL  Code  8400  Washington.  DC;  Code  8441  (R  A  Skop).  Washington  DC 

NSC  Code  54  I  (Wynne).  Norfolk  VA 

NSD  SCE  .  Subic  Bay.  R  P 

NTC  Commander  Orlando.  FL;  OICC.  CBU-401.  Great  Lakes  IL 

NUSC  Code  131  New  London.  CT.  Code  EAI23  (R  S  Munn).  New  London  CT;  Code  TAI3I  (G  Dc  la  Cruz). 
New  London  Cr 

OCEANSYSLANT  LT  A  R  Giancola.  Norfolk  VA 

ONR  (Dr  E.A  Silva)  Arlington.  VA,  Central  Regional  Office.  Boston.  MA;  C'ode  700F  Arlington  VA;  Dr  A 
Laufcr.  Pasadena  CA 
PHIBCB  I  PAF.  Coronado.  CA 
PMTC  Pat  Counsel.  Point  Mugu  CA 

PWC  (I  t  E  S  Agonoy)  Pensacola  FL.  ACE  Office  (I.TWi  St  Germain)  Norfolk  VA;  CO  Norfolk.  VA.  CO. 
(Code  10).  Oakland.  CA;  CO.  Great  Lakes  IL.  Code  10.  Great  Lakes.  IL.  Code  110.  Oakland.  CA,  Code 
120.  Oakland  ('A.  Code  I20C.  (Library)  San  Diego.  CA.  Code  128.  Guam;  Code  154.  Great  Lakes.  IL. 
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Code  21X1.  Great  Lakes  IL;  Code  200.  Guam;  Code  220  Oakland.  CA;  Code  220.1.  Norfolk  VA;  Code  .VIC'. 
San  Diego,  CA;  Code  400.  Cireal  Lakes.  IL;  Code  400.  Oakland.  CA;  Code  400.  Pearl  Harbor.  HI;  Code 
400,  San  Diego.  CA;  Code  420.  Great  Lakes.  IL;  Code  420.  Oakland.  CA;  Code  505A  (H.  Wheeler);  Code 
600.  Great  Lakes.  IL;  Code  601,  Oakland.  CA:  Code  610.  San  Diego  Ca:  Code  700.  Great  Lakes.  IL;  Code 
700.  San  Diego.  CA.  LTJG  J.L.  McClaine.  Yokosuka,  Japan;  Library.  Subic  Bay.  R  P  .  Utilities  Officer. 
Guam;  XO  (Code  20)  Oakland.  CA 
SPCC  PWO  (Code  120)  Mechanicsburg  PA 
UCT  TWO  OIC.  Norfolk.  VA;  OIC.  Port  Hueneme  CA 

U  S.  MERCHANT  MARINE  ACADEMY  Kings  Point.  NY  (Reprint  C'ustodian) 

ISA  I  SCHOOL  OF  AEROSPACE  MEDICINE  Hyperbaric  Medicine  Div.  Brooks  AFB.  TX 
USCG  (G-ECV)  Washington  Dc:  (Smith).  Washington.  DC;  G-EOE-4/61  (T.  Dowd).  Washington  DC 
USDA  Forest  Products  Lab.  Madison  Wl;  Forest  Service.  Bowers.  Atlanta.  GA 

USNA  Civil  Engr  Dept  (R.  Erchyl)  Annapolis  MD;  Ocean  Sys  Eng  Dept  (Dr.  Monney)  Annapolis.  MD:  PWD 
Engr  Div.  (C.  Bradford)  Annapolis  MD;  PWO  Annapolis  MD 
AMERICAN  CONCRETE  INSTITUTE  Detroit  Ml  (Library) 

CALIF  DEPF  OF  NAVIGATION  &  OCEAN  DEV.  Sacramento.  CA  (G.  Armstrong) 

CALIF.  MARITIME  ACADEMY  Vallejo.  CA  (Library) 

CORNELL  UNIVERSITY  Ithaca  NY  (Serials  Dept.  Engr  Lib  ) 

DAMES  &  MOORE  LIBRARY  LOS  ANGELES.  CA 
DUKE  UNIV  MEDICAL  CENTER  B  Muga.  Durham  NC 

FLORIDA  ATLANTIC  UNIVERSITY  Boca  Raton  FL  (W  Hartt);  Boca  Raton.  FL  (McAllister) 

FLORIDA  TECHNOLOGICAL  UNIVERSITY  ORLANDO.  FL  (HARTMAN) 

INSTITUTE  OF  MARINE  SCIENCES  Morehead  City  NC  (Director) 

IOWA  STATE  UNIVERSITY  Ames  IA  (CE  Dept.  Handy) 

WOODS  HOLE  OCEANOGRAPHIC  INST.  Woods  Hole  MA  (Winget) 

LEHIGH  UNIVERSITY  BETHLEHEM.  PA  (MARINE  GEOTECHNICAL  LAB  .  RICHARDS):  Bethlehem 
PA  (I  inderman  Lib.  No. 30,  Flecksteiner) 

MAINE  MARITIME  ACADEMY  CASTINE.  ME  (LIBRARY) 

MICHIGAN  TECHNOLOGICAL  UNIVERSITY  Houghton.  MI  (Haas) 

MIT  Cambridge  MA:  Cambridge  MA  (Rm  10-500.  Tech.  Reports.  Engr.  Lib.) 

NY  CITY  COMMUNITY  COLLEGE  BROOKLYN.  NY  (LIBRARY) 

OREGON  SLATE  UNIVERSITY  (CE  Dept  Grace)  Corvallis.  OR:  CORVALLIS.  OR  (CE  DEPT.  HICKS): 
Corvalis  OR  (School  of  Oceanography) 

PENNSYLVANIA  STATE  UNIVERSITY  STATE  COLLEGE.  PA  (SNYDER) 

PURDUE  UNIVERSITY  Lafayette.  IN  (CE  Engr.  Lib) 

SAN  DIEGO  STATE  UNIV.  1.  Noorany  San  Diego.  CA 

SCRIPPS  INSTITUTE  OF  OCEANOGRAPHY  LA  JOLLA.  CA  (ADAMS);  San  Diego.  CA  (Marina  Phy  Lab. 
Spiess) 

SEATTLE  U  Prof  Schwaegler  Seattle  WA 
STANFORD  UNIVERSITY  Engr  Lib.  Stanford  CA 
STATE  UNIV.  OF  NEW  YORK  Buffalo.  NY 

TEXAS  A&M  UNIVERSITY  College  Station  TX  (CE  Dept.  Herbich):  W.B.  Ledbetter  College  Station,  TX 
UNIVERSITY  OF  CALIFORNIA  BERKELEY,  CA  (CE  DEPT.  GERWICK);  Berkeley  CA  (B  Bresler); 

Berkeley  CA  (E.  Pearson);  DAVIS.  CA  (CE  DEPT.  TAYLOR);  M.  Duncan.  Berkeley  CA 
UNIVERSITY  OF  DELAWARE  Newark,  DE  (Dept  of  Civil  Engineering,  Chesson) 

UNIVERSITY  OF  HAWAII  HONOLULU,  HI  (SCIENCE  AND  TECH  DIV.) 

UNIVERSITY  OF  ILLINOIS  Metz  Ref  Rm.  Urbana  IL;  URBANA.  IL  (DAVISSON);  URBANA.  IL 
(LIBRARY);  URBANA.  IL  (NEWMARK);  Urbana  IL  (CE  Dept.  W  Gamble) 

UNIVERSITY  OF  MASSACHUSETTS  (Heronemus).  Amherst  MA  CE  Dept 
UNIVERSITY  OF  NEBRASKA-LINCOLN  Lincoln,  NE  (Ross  Ice  Shelf  Proj  ) 

UNIVERSITY  OF  PENNSYLVANIA  PHILADELPHIA,  PA  (SCHOOL  OF  ENGR  &  APPLIED  SCIENCE. 
ROLL) 

UNIVERSITY  OF  TEXAS  Inst.  Marine  Sci  (Library).  Port  Arkansas  TX 

UNIVERSITY  OF  TEXAS  AT  AUSTIN  AUSTIN,  TX  (THOMPSON);  Austin.  TX  (Breen) 

UNIVERSITY  OF  WASHINGTON  Dept  of  Civil  Engr  (Dr  Mattock),  Seattle  WA;  SEATTLE,  WA  (OCEAN 
ENG  RSCH  LAB.  GRAY);  Seattle  WA  (E  Linger) 

VIRGINIA  INST.  OF  MARINE  SCI.  Gloucester  Point  VA  (Ltbrarv) 

ALFRED  A  YEE  &  ASSOC.  Honolulu  HI 
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AMETEK  Offshore  Res.  &  Engr  Div 

ARV1D  GRANT  OLYMPIA.  WA 

ATLANTIC  RICHFIELD  CO  DALLAS.  IX  (SMITH) 

BECHTEL  CORP  SAN  FRANCISCO.  CA  (PHELPS) 

BOUW  KAMP  INC  Berkeley 

BROWN  &  CALDWELL  E  M  Saunders  Walnut  Creek.  CA 

CANADA  Can-Dive  Services  (English)  North  Vancouver:  Mem  Cnn  Newfoundland  (Chart).  St  Johns:  Nova 
Scotia  Rsch  Found.  Corp.  Dartmouth.  Nova  Scotia.  Surveyor.  Nenninger  A  Chencvert  Inc  .  Montreal: 
Trans-Mnt  Oil  Pipe  Lone  Corp.  Vancouver.  BC  Canada 
CHEMED  CORP  Lake  Zurich  IL  (Dearborn  Chem  Div  Lib.) 

COLUMBIA  GULF  TRANSMISSION  CO.  HOUSTON.  TX  (ENG.  I  IB.) 

CONTINENTAL  OIL  CO  O.  Maxson.  Ponca  City.  OK 
DILLINGHAM  PRECAST  F  McHale.  Honolulu  HI 
EVALUATION  ASSOC  INC  KING  OF  PRUSSIA.  PA  (FEDELE) 

FORD.  BACON  &  DAVIS,  INC  New  York  (Library) 

FRANCE  Dr.  Dutertrc,  Boulogne;  P  Jensen,  Boulogne;  Roger  LaCroix.  Paris 
GENERAL  DYNAMICS  Elec.  Boat  Div..  Environ.  Engr  (H.  Wallman).  Groton  CT 
GEOTECHNICAL  ENGINEERS  INC.  Winchester.  MA  (Paulding) 

GLIDDEN  CO  STRONGSVILLE.  OH  (RSCH  LIB) 

GOULD  INC.  Shady  Side  MD  (Ches.  Inst.  Div..  W.  Paul) 

HALEY  &  ALDRICH.  INC.  Cambridge  MA  (Aldrich.  Jr.) 

ITALY  M.  Caironi.  Milan;  Sergio  Tattoni  Milano:  Torino  (F.  Levi) 

KENNETH  TATOR  ASSOC  CORAOPOL1S.  PA  (LIBRARY) 

LOCKHEED  MISSILES  &  SPACE  CO.  INC.  Sunnyvale  CA  (Rvnewiez);  Sunnyvale.  CA  (K.L.  Krug) 
LOCKHEED  OCEAN  LABORATORY  San  Diego.  CA  (Springer) 

MARATHON  OIL  CO  Houston  TX 

MARINE  CONCRETE  STRUCTURES  INC.  MEFAIRIE,  LA  (INGRAHAM) 

MCDONNEL  AIRCRAFT  CO.  Dept  501  (R  H  Faytnan).  St  Louis  MO 
MEXICO  R.  Cardenas 

MOBIL  PIPE  LINE  CO  DALLAS.  TX  MC.R  OF  ENGR  (NOACK) 

MOFFATT  &  NICHOL  ENGINEERS  (R.  Palmer)  Long  Beach.  CA 

MUESER.  RUTLEDGE.  WENTWORTH  AND  JOHNSTON  NEW  YORK  (RICHARDS) 

NEW  ZEALAND  New  Zealand  Concrete  Research  Assoc.  (Librarian).  Porirua 
NEWPORT  NEWS  SHIPBLDG  &  DRYDOCK  CO  Newport  News  VA  (Tech  Lib  ) 

NORWAY  DET  NORSKE  VERITAS  (Library),  Oslo.  DET  NORSKE  VERITAS  (Rorcn)  Oslo:  J.  Creed.  Ski 
Norwegian  Tech  Univ  (Brandtzaeg).  Trondheim 

PORTLAND  CEMENT  ASSOC.  SKOKIE.  IL  (CORLEY:  SKOKIE.  IL  (KLIEGER):  Skokie  II  (Rsch  &  Dev 
Lab.  Lib.) 

PRESCON  CORP  TOWSON,  MD  (KELLER) 

RAYMOND  INTERNATIONAL  INC.  E  Colic  Soil  Tech  Dept.  Pennsauken.  NJ 
RIVERSIDE  CEMENT  CO  Riverside  CA  (W  Smith) 

SCHUPACK  ASSOC  SO.  NORWALK.  CT  (SCHUPAC'K) 

SEAFOOD  LABORATORY  MOREHEAD  CITY.  NC  (LIBRARY) 

SHELL  OIL  CO.  HOUSTON.  TX  (MARSHALL) 

SWEDEN  Cement  &  Concrete  Research  Inst.,  Stockholm;  GeoTcch  Inst:  VBB  (library).  Stockholm 
TECHNICAL  COATINGS  CO  Oakmont  PA  (Library) 

TIDEWATER  CONSTR.  CO  Norfolk  VA  (Fowler) 

UNION  CARBIDE  CORP.  R.J.  Martcll  Boton.  MA 

UNITED  KINGDOM  Cement  &  Concrete  Assoc  Wcxham  Springs.  Slough  Bucks;  D.  New.  G  Maunsell  \ 
Partners.  London;  Library.  Bristol;  Taylor.  Woodrow  Constr  (0I4P).  Southall.  Middlesex:  Univ.  of  Bristol 
(R.  Morgan).  Bristol 

WESTINGHOUSE  ELECTRIC  CORP  Annapolis  MD  (Oceanic  Div  Lib.  Bryan).  Library.  Pittsburgh  PA 
WISS.  JANNEY.  EI.STNER.  &  ASSOC  Noithbrook.  IL  (D.W  Pfeifer) 

WM  CLAPP  LABS  -  BATITLLE  DUXBURY,  MA  (LIBRARY);  Duxburv.  MA  (Richards) 
WOODWARD-CLYDE  CONSULTANTS  PLYMOUTH  MEETING  PA  (CROSS.  Ill) 

BRAHTZ  La  Jolla.  CA 
BULLOCK  La  Canada 
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